Functional colocalization of ribozymes and target mRNAs in Drosophila oocytes.
The effectiveness of catalytic RNAs (ribozymes) should be increased when they are colocalized to the same intracellular compartment as their RNA targets. We colocalized ribozymes with their mRNA targets in an animal model by using the discrete RNA localization signals present in the 3' untranslated regions (UTRs) of Drosophila bicoid and oskar mRNAs. These signals have been fused to a lacZ mRNA target and hammerhead ribozymes targeted against lacZ. Ribozyme efficacy was first assessed by an oligodeoxyribonucleotide-based assay to identify the most accessible sites for ribozyme interaction on native lacZ transcripts in ovary extracts. The most accessible sequence was used for the design and in vivo testing of a hammerhead ribozyme. When the ribozyme and target with synonymous 3' UTRs were expressed in the same ovaries, colocalization could be indirectly demonstrated by in situ hybridization. Colocalized ribozyme and target mRNAs resulted in a two- to threefold enhancement of ribozyme function compared with noncolocalized transcripts. This study provides the first demonstration of functional ribozyme target colocalization in an animal model.